On the role of polysialoglycosphingolipids as tetanus toxin receptors. A study with lipid monolayers.
Lipid monolayers of different compositions were used to study the interaction of tetanus toxin with membrane lipids and to evaluate the role of polysialoglycosphingolipids as membrane receptors. At neutral pH, the toxin binds to dioleoylglycerophosphocholine monolayers and inserts into the phospholipid layer. This effect is potentiated by acidic phospholipids without an apparent preference for a single class of phospholipids. Polysialoglycosphingolipids further increase the fixation and penetration of tetanus toxin in lipid monolayers, but no specific requirement for a particular ganglioside was identified. The ganglioside effect is abolished in the presence of other nervous tissue lipids: cerebrosides and glycosphingolipid sulfates are partially responsible for this effect. The penetration of tetanus toxin in the lipid monolayer is pH dependent. It increases with lowering pH, it is facilitated by acidic phospholipids and by glycosphingolipid sulfates and it is mediated both by hydrophobic and electrostatic interactions as deduced from an analysis of the effect of ionic strength. Fragment B of tetanus toxin the low-pH-driven lipid interaction of the toxin. On the basis of the present findings, the possible role of polysialoglycosphingolipids in the neurospecific binding of tetanus toxin is discussed.